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CONTAMINATED LAKE

ANTHROPOGENIC ACTIVITIES 

https://terra.nasa.gov/citizen-science/water-quality



https://metametricslab.com/health-journal/metal-toxicity-and-heart-disease/



“A current in situ technology that utilizes plant species for heavy 
metal remediation towards water, soil, and air significantly as a way 
to preserve the environment, human health, plants and animals”
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Aquatic plant Category Heavy metal References
Glossostigma elatinoides Submerged Al, Cd, Cu, Fe, 

Mn, Mg
Mat Ali (2016); Othman et al. (2015)

Ceratophyllum demersum Submerged Cu, Fe, Ni, Zn, 
Mn, Pb

Al-Ubaidy & Rasheed (2015); Borisove 
et al. (2014)

Elodea canadensis Submerged Cd, Pb, Zn, Cu Basile et al. (2012); Prasad (2019)
Bacopa caroliniana Emerged Al, Fe, Mn, Mg, 

Pb
Hoch & Bruce (2019); Mat Ali (2016)

Nasturtium officinale Emerged Cd, Cr, Co Duman et al. (2009); Uddin et al. 
(2021)

Leptodictyum riparium Emerged Cd, Pb, Zn, Cu Basile et al. (2012)
Phragmites australis Emerged Cd, Co, Cu, Ni, 

Pb, Zn
Kamel (2013); Prasad (2019); Wani et 

al. (2017)
Typha domingensis Emerged Cd, Co, Cu, Ni, 

Pb, Zn
Kamel (2013); Wani et al. (2017)

Neptunia oleracea Floating As, Cd, Cu, Pb Atabaki et al. (2020); Uddin et al. 
(2021); Wahab et al. (2014)

Nelumbo nucifera Floating As, Cd, Cu, Pb Ebrahimpour & Mushrifah (2008); Luo 
et al. (2017); Uddin et al. (2021)

Lemna minor Floating Cd, Pb, Zn, Cu Basile et al. (2012); Prasad (2019)
Myriophyllum spicatum Floating Cd, Co, Cu, Ni, 

Pb, Zn
Kamel (2013); Wani et al. (2017)

Eicchornia crassipes Floating Cd, Co, Cu, Ni, 
Pb, Zn

Kamel (2013); Prasad (2019); Wani et 
al. (2017)

Lemna gibba Floating Cd, Co, Cu, Ni, 
Pb, Zn

Kamel (2013); Prasad (2019); Wani et 
al. (2017)

S  U  B  M  E  R  G  E  D E  M  E  R  G  E  D F  L  O  A  T  I  N  G



“An advanced technique that uses encapsulated 
meristematic tissues like shoot buds or somatic embryos,    

 provides long-term storage capacity, easy 
    handling, economical mass propagation, 
  and an environmentally friendly 
    approach to delivering 
   phytoremediation plants”



* Small sizes plant: easy encapsulation and storage, easy to cultivate and re-plant, and able to grow with non-supervision at the end stage.
(Hoch & Bruce 2019; Mat Ali 2016; Othman et al. 2015) 



Allah has bestowed upon humans unique and distinctive qualities that distinguish them from
other creatures. With these qualities comes the responsibility to protect and preserve the
environment. The Quran and Sunnah provide comprehensive guidelines that serve as a source
of guidance for all humans, particularly Muslims. Human obligations as Khalifah (vicegerent)
on Earth are to carefully assess our actions and behaviors towards the environment, following
Allah's commands.

When your Lord said to the angel, “I am going to place a successive (human) authority on 
earth.” They asked (Allah), “Will You place in it someone who will spread corruption there 
and shed blood while we glorify Your praises and proclaim Your holiness?” Allah responded, 
“I know what you do not know,”     

       (Al-Baqarah 2:30)

Our approach should not solely focus on benefiting and satisfying human needs. Instead, we
must strive for a harmonious coexistence with other living beings, ensuring a balanced and
improved living environment for all.



 The application of synthetic seed-based technology is a 
promising alternative in phytoremediation to improve 
water quality. 

 It is crucial to exercise careful selection of efficient plant
species to minimize any potential adverse effects on the
growth of surrounding plants.

 The selection process plays a vital role in maximizing
the decontamination capacity of plants, particularly in
the uptake of heavy metal contaminants.

 In-depth studies of the effectiveness of this technology 
could contribute to long-term urban lake management 
in terms of ecological, economic and social benefits.
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